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...,._IC IIJU!ORIJI: or A WUD-IIUIC!I• BLL 

... IIIL!a., ~ • . ~ 1975 - ~ 1977 -c. A. fucale ... J. 1. lla~tia 

AlftUCf 

ftia report preHDta the bJdraulic ... el11•ical data collect .. fn. 

J_. 1, 1975, vbn ilajectioD bepa, to Juae lO, 1977 tbnuala a 80Dito~iDa 

ca.pa.,•. plaat aear IUltOD, about 12 .Uu aortt.eat of ,_.cola. fte 

iajeetiOD •Jat• CODaiata of a prmar, iDJ~t:t• wll, a eta67 iDjectiOD 

well, aad two deep 11011ltor vella all COIIPl•t .. opea hole la the lo.er 

liMatODe of tbe florida aquifer ad ODe aballw 80Dltor wll ea.pleted 

iD ta.. upper liMatODe of the Plod ...... ulfer. two of the .,.itor 

well• aDd tile ataDdbJ . lDj~tiOD wll are ..... to obaet"ft IIJtlraulle ad 

&eochaical effeeta of •ate iajeetioD iD the iajeetiOD -- at loeatiolla 

1,110 feet aortheaat, l,S6C feet aoutb, aDd 1,025 feet 80Ut.._t of tile 

pri•r, iDjeetiOD vell. !he ahallov .altor wU, ..... to obaene _, 

effect• iD tile flrat penuble aoae aboYe the 200'foot-tlaiek ~filaiaa 

.... ia 21 fHt aorth of tile pd•r, iajectiola wll. 
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ltace lajectt. ..... ta J- 1975, 107 atllt. pllou of trMtetl 

W.utal ll•W vute with a ,. of 4. 6 to 6.3 _. coatalDiDc latah 

coacatratlou of llltnte, orpatc llltnpa _. cat1toa line.._ lDjectecl 

lato a eallae-vater-ftlW U..t- -.utf•. ..lu...l pr__. at tlae 

hjectlOD well tD JUDe 1977 awr .... 137 ,_... ,_. ..-are 1Dch _. tlae 

..,.raullc pr ... ure ara41at vu 0.53 ....... ..-re 1Mia ... foot of 

' ..,th to the top of tbe lDjectlOD .... •c. leftb nee fro. 31 to 74 

feet at tM tlaree wlb UMMI to ...ttor tM lajectloD .,_ artaa tM 

251oDth periocl. !he •ter lnel la tM ... e11:av ...ttor •11 lleclU.. 

about I feet. • '"heapa wre .. tee ted 1a t'- chalcal claaracter of 

water froa the ahallaw ...ttor wU ..... ., •Dltor wU-DDrth. 

lacreaaea la colleeatratloa of blcart.oaate _. •ta•l ... oqaalc car1toa 

were detected ill vat• froa tbe ...,_tat .Utor wll ta Pebnaa1'7 1976 

aad at the ataDM»J iajectioll wll 1D .._..t 1976. Ia ... ltloa to lacruaea 

ill bicarMilate aiMI dlaaolved orpalc cadtoa, aulfate, total oraatc 

aitroaea, aDd total altroaea eoac•trat10D8 ...._ al80 tacnued aultataa-

tlallJ la ...,lea froa tbae wlla. •itnpa - coac•tratlou in 

water ...,lea collect .. at the thr .. de., •altor wlla r-ed froa 19 

to 176 llllliar- per liter, •tbaae fr. 4.5 to 11.4 allltar .. per 

liter, aiMI carltoa dlozlde froa 7. 7 to 44 atUtan• per liter. !he 8Ht 

prouble aUIIber of deaitrifJilll ltacterla 1D •ter ...,1 .. collect .. at 
. . . 

the three d..,..;attor wlla raaa.. froa lua tW 2 coloaiu .to 

17 coloalu per 100 11111111tera • 

._.of the weer ...,lea collect .. Ia Apr111977 at tbe thr .. 

dee,..,..ttor velle ahoved poaitiw coac•tratloaa of ..:atoae, ethaol, 

aethaol, or &e1'71oDltrile. 
2 
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..,.. . ... !cop! 

!be purpoee of tla!• report 1• to p~t the IIJ*aulf.c _. clamtcal 

.. ta ~llect .. tJanuah a .Utortaa tnar• CODducted 1tJ tile u.s. Geoloa

f.cal luneJ at a U.Sutrf.al 1S.uf. .... te iajectioD •tta 6 .S. 80Ut..,..t 

of IU.ltoa 1D Salata lou C:O.ty. !be iajectioD .,.t• 18 al80 kf.efly 

•MCrf.bH. The .. ttortaa prosra Npa Juae 1, 1t7S, 18 ta cooperattoa 

vitll the Bureau of •t•r leaourc:e• ~~aa...-t of tile J'lorf. .. DepartMDt 

of lariroa.ata1 lepalatf.OD, &Del 18 aupport• by the AMrtc.a c,r.....t• 

Co., ovaer of the ilajec:tf.• .,.t •• 

!lae data are preHDt.t 1D srapba ad tablu. theM .. ta f.aclude 

f.ajec:tloo rates, wl-•, ad pr ... ur•; vater-lenl data at tlar .. 

IIODf.tor well• ad ~ •taDII1»7 f.ajeetf.• wll, alld field ad laborator, 

aMlJ•• of water U~~p1es fro. the four vella. 

Acbolrl .. I!!Dt• 

!lae a-rou c:ooperattoa of AMrf.call c,..m• Co. in penf.ttiq 

acces• to the iDjec:tiOD •ite ad funi•hlaa tec:t.ical .. ta aiMNt their 

iajeetioa facility i• ac:bovl•s•· 

• 
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l!tectioa 

At t .. Muicu C,MMt• Co. '• plaat alte, tM ll • .W -te la 

~ected llato tbe aalta• •tu-fill.M 1Rer 1s-co. of die noritlu 

tbe In• ronatloa, a claJ COilfilalD& .... ONrlJS. tide ~ft•tldck 

COilfi•l• W ta tbe upper 1mutoM of tbe rlorW. .. utfer (lluaann, 

larraclouah, aacl Harah, 1961, p. 17). tile upper liMatoae cO.taiM 

freahvater at tbe lajecttoa atte. 

VIMierarO..S llajecttoa of -te at Merf.caa C,...U eo. ~tepa 

Juae 1, 1975. 'l'be vaate la llajected thnup tbe prt.ar, iajecttoa w11 

at a depth betveeD about 1,340 aDd 1,530 ft M1ow 1aDI aurface. tile 

treated vute, vttla a pH of 4.6 to 6.3, caataiaa ldp coac•trattou of 

D1trate, orpldc Ditroaaa, aacl carboa. 

l'or uae of thD!'e reader• wbo •1 prefer to uae •trlc .-ita rather 

tbaa Eaaliah unit•• the coneratoa factor• for the tena ....a lla thta 

report are ltated below: 

!!ulttply ln&ltah uaita 

tache• (in) 

feet (ft) 

atlea (at) 

&a11oaa (pl) 

PGuada per .. uare 1Dch 

(l•Jta2) 

...-- -.,.. ______ - ··-

.!l 
25.4 

.3041 

1.609 

3.715 

3.715d0-3 

.6309 

.07031 

4 

t'o olttalla •eric taita 

at11t.tera <-> 
•t•r• (a) 

kilaMtera (tla) 

litera (L) 

c:uJ.tl •ten (a3) 

litera per.._. (L/a) 

kiJ.oar- per ..-re 

ceatt.ter fq/ca2) 
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tiiiiDU1GRDD ..... 

ctjecttfta 

fte ...,.. of tile ..ttoriJI& propaa ta to olt•ne tM effecta of 

... te tajecttoD oa tile tajecttoD -- _. to .. tentM .._thft tile 

tajeci: .. wate ~ vttlda the tajecttoa ... _. .SO. •t luk upwaM 

tlanuah the CODf:baiaa W to coatetvte •1JM.r ltracktala _. frull 

&ftMmel Wter • hrther • the IIDDitoriDa pr·- ta a MUrCe of ..,.roloatc 

... }eocheaical uta for ruurcb tanattpttoM to pr .. tct the ultt.te 

reatcmal effect• of the .. te tajecttoD. 

Deacriptton of the JnJecttOD IJat• 

!be -.rtcan C,aewtd Co. •a wate-:bajectioa aJ•t• couiata of a 

priar, _. a ataftAJ tajecttoe ..U, two •••P •nitor vella refen .. to 

aa the • .., 11011itor wl.l-•rth aad tile ...,_tMt •nitor wll, _.OM 
ahall0W10Ditor vel:. Locattoa of tile vella ta ahavD oa !tp•re 1. A 

brief au.ary of the phJaical characteriatica of the vella COIIPriaiaa 

the injectiOD 8Jat• are liat .. OD tile Bat paae. !be coutructioa ... 

teatina •etaila of the vall .,.t• are .. acri ... ., Paacale (1975) • 

• 

s .... -·- -
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Deptla of 
Latitude Altitude of Vell wllHl• 

C:.f.al nadll V.ll ad 1_. nrf.ce COIIplettoa l...t euf.ce .._ lonattude Cft) date (ft) (ft) 

Prtur, 30.34'13"1 101 .... 1974 1.526 24-ta •t•l• o-100 • lajec:ttoa 17.06'31"V 16-ia •t•l· o-170 
vall 12-ia .t .. l, o-1,311 

12-ia ataial- •ted. 1,311-l,JJI 
I-ta atatal•• •t•1 U.., D-1.331 

StaDAJ 30.33'57"1 61 Dec. 1974 1,501 24-ta •t•l• G-100 
tajec:tioa 17.06'31"V 16-ia •t•1· G-163 
ve11 12-ia •t•1· o-, 100 

12-ia atata1•• ... 1. 1,300-l,JIO 
.... I-ta ataialu• at•1 liaft, o-1,320 

Deep-te•t 30.34'05"11 102 Dec. lt71 1,,.. 11-ia at .. l, o-10, 
.,..i tor well 17.06'46"V 12-ia at .. l, o-ll!..v 

6-ia ateel, o-1, 
6-ia •tatal•• •t•1• 1,~1,414 

Deep-.attor 30•35'14"• 122 Dec. 1974 1,492 6-ia ateel, 0.1,276 
vell-aorth 17.05'48"V 

Shall_.. 30.34'13"1 lOt ""· 1914 1,101 6-ta at .. 1, .o-1,016 
IIOftitor vall 17.06'38''11 

1/All but oae vall cased tato top of lower 11MatOBe of Plori._ ... lfer; ... 11• -ttor cued to-r 
botto. of upper liaeatone of the Pl~t ..... ulfer. 

!!Perforated 1.340 to 1.440 ft. 



.. 
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fte tw iajectiola wlla ... tw •••• •dtor wlb an COIIflet .. 

o,ea IM»le ta t1ae to.r lt..toM of t .. r1odUa ...Uer, t .. lajectioa 

.... At tlda tt. (1977), oalJ tile prt.rJ iajectloa w11 18 _.. for 

vute lajectloe; t'- ataDIIbJ iajectloa wll 18 _.. u • ... itt.al 

• .., •altor wU. !M •taAJ tajectioll wll, ..., •dtor wll-aortla, 

aad tile • ..,..teat .Utor wll proyide a -- to oMena ..,.raullc _. 

aeoellaieal effect• of wate iajectioa 1D t1ae lajectioa .,.. at locatiou 

1,510 ft NUth, 1,110 ft aort .... t, _. 1,025 ft 80Ut.._t o{ t .. prt.17 

iajectioa well, reapectiYelJ. 

tile •eep-teat .attor wll vaa •rtll ..... t•t .. 1a 1971 to 

•eterala. tf hy•roaeoloaic eoedtttoaa were faworable for .. .,...11 .. ate 

•t.,oAl of liquid wate. After eo.pletilla tlae tuta, the well_. 

eoaverted to a .aaitor vell ., perforattaa tile eaataa vitbia tile taterval 

1,34G-1,440 ft, to opea the .. 11 to the full tllte.._• of tile tajecttoa 

&Oile. !be deep .aattor vell-aorth -· 8111 .. to Mldtor tile reatoaal 

preaaure effeeta of the tajecttoa •J•t ..... to .. rwe 1D .. rlJ eurwetl!aace 

of vaate .aveaent northward. 

the ahallOV'-IIOattor vell, 21 ft aortll of the prS.17 tajecttoa 

vell, vaa •rtll .. iato the upper lt.eatOM of tile Plort ..... utfer 

apecifteallJ to MDitor the tateartty of tile 20G-ft-tldek eoaftataa l»ecc 

directly nerlyiaa tile iajecttoa ..,... It ... •rpl .. to tile top of the 

coaftaiaa •ed ... ca..t vtth 6-la c:utaa to vitlda 12 ft of tile top of 

the coaftataa w. !M ahallaw aaattor wll provUea a-- to oltMne 

.. ,.raulte ... aeoe ... ical cbaaa• ta tile ftnt ,... ••• 1. -- • ..,. tile 

CGDftataa ... . 

• 

... ..J 
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Data CollectS•· 

lajectt. ntu, wlU... tajecctoa p~u..na, ... wllbead •~--~-

. 1a tbe ..Sc. wU. an ...... caact .... lJ ., --·of ~ecordera. 

water ...,1 .. collect .. .aatlalJ fra. dae ..Sto~ wlla •• -11•• for 

,., Ltca~-..u. t..,_at••• caa4uctaace, attn&•• phoapiiOru, calct•, 

claloriAie, fluo~iAI•• .._.s •. ..Uate, ... •ta•lwd o~aat~ ca~laoa • 

...,lea collect .. a•ta .. llJ an ~, ... for lto~oa, copper, CJ&DUe, 

1~. aiDe, ... all •Jor cattoaa ... utoaa. s.plu •~• collect .. 

tateraitteatly for tbe ,.ter.t.Datioa of aa•u ..... cte~ta • 

• 

' 
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Jetectloa Pr....-.. _. latfl 

._..tile u--atla pel'i ... .r.. 11 1175 t11rouP J- 301 11771 tM 

_tlal, nenp w11bea41 ,....._.. at die prS.U, iajectloa w11 re ... 

f.- 72 u,Jt.a2 at aa lajectift rate of 513 pl/llla la J- 1975 t~ 

137 D/ta2 at 133 pl./Ida la Juae 1977 u .._ ia flpn 2. fte Maf._ 

wlU... lajectioD pra•n .... corr..,...ilt& lajectloa rate for .., OM 

. 2 
.. , ... 172 1•/la a .. 142 p1/ala. ID ... te -. lajected oa 35 .. ,. . 
•,..atter .. throqhout tlae peri ... 

fte lajectloa rate ••taa Juae 1977 a,.. .... 633 pl/lda ... t._ 

wlllle•cl pru•r• at the prS.ey lajectloa w11 aftl'a ... 137 lb/ta2• 

After correetlq for bea4 1H• clue to fricttoa1 tlae hJftaulic pr•8Ur• 

a~i•t •• calculated at 0.53 l•lia2 per foot of cleptla to t._ top of 

tM iajectloll .... '!he alll" ... t• w1_. of -t3 laject .. throuall 

J.ae 19771 ...,_ iD fipre 31 U 607 td11iOD pllou. 

lpjectioa l .. a 

1'lae lajectloD 1Dcla la a ••--• of the •nitJ of die w11 to 

accept va•t•: t._ hlaher ·the iajectloll i .. u. the lcNer t1ae pru•r• 

r .. ulre4 to iDject ••t• at a &i'ftD rate. lt la •fu.. a• the iajectloll 

rate per chana• iD botto.-bDle ~r•••r•• or: 

• 
.._.. 4P i• tlae bot~bDle preuare lacr••· !M ..atlalJ aweraae 

iajectioa ,... (l) thl'ouah JUDe 1977 raapcl fn. 5. 3 to 

I. 7 ( (pl./aiD)/l•Ju2] u •bovD 1a fipre 4. 

10 
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!ltter-tewl Ch!apa at t .. llllaltor Vella 

!tta-lewl .. ta for t .. dane .Utor ..U. _. tM ataftJ 

lajecttoa w11 •• ..._ • t .. .,.narapla Sa fS,.e s, Sa tana of f•t 

at.cw or .. lolr 1aD4 aurface ... wl!MM pr•..-•• _. Sa anat• .. tau 
Ia it.pna ~t. !be wter 1ne1 Sa tlae •u.r ...ttor w11 llec11* 

fna altout 12 ft 1te1olr 1aal aarface Ia .r.. lt7S to .._t 70 ft ltelw Sa 

J- 1977. 

· Vater-lnel chaapa .. 11•111& ta JW~e 1t7S •• ..._ ta flpru S 

... 7-9 for the tbl' .. w11a ued to ...ttor t .. tajecti• .... lioce 

J .. 1975, tlae water level baa iDcr....ct bJ abotat 74, IS, aDd 36ft at 

wlla. !be fluctuatlou ta water lwela at t .. ataDAJ iajectiola _. 

•...-teat .. ttor wlla (fta. 7-1) parallel t• fluctuati- ta the 

.. 111 awrap 1ajeet10D rate, vhich can 1' .... fna Pl'O on HWral 

coaaecutive .. ,. to .ore thaD 170 .. 1/.ta. 

• 
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Chemical Analyses of Water Samples 

No significant changes were detected in the chemical character of 

water from the deep-monitor well-north and shallow-monitor well in 

samples collected through June 14, 1977 (tables 1-4). In water from the 

deep-test monitor well, however, bicarbonate concentration increased ~o 

1,500 mg/L in June 1977 (table 3), about 1,100 mg/L over background (the 

approximate composition of the native ground water before injection 

began). Since February 1976, bicarbonate has ranged from 572 mg/L in 

March 1976 to 1,580 mg/L in May 1977. Dissolved organic carbon also 

increased over background to 5.0 mg/L in February 1976 and since has 

inc r eased to as high as 68 mg/L in January and May 1977 and to 44 mg/L 

in June 1977. Total organic nitrogen and total nitrogen also increased 

over background at the deep-test monitor well; twtal organic nitrogen 

from 1.8 mg/L in February 1976 to 27 mg/L in May 1977 and total nitrogen 

from 6.2 mg/L to 49 mg/L. Sulfate concentration also increased, ranging 

from 4.0 mb/L in January 1976 to 750 mg/L in February 1977. In contrast 

to the increased concentrations of bicarbonate, dissolved organic carbon, 

nitrogen, and sulfate, there have been marked decreases in concentrations 

of calcium, chloride, magnesium. and sodium from August 1975 to June 1977 • 

• 
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deep-test monitor well, however, bicarbonate concentration increased ~o 

1,500 mg/L in June 1977 (table 3), about 1,100 mg/L over background (the 
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Table 1.--Cbemieal analyaee ot water fr<>• th!_tlhallm.···lOn1tor well, Ueeembu 1974 • June 1977. 

SPE· DIS• 
ClF'fC DIS• SOL• 
CON• TOTAL ALKA• SOLVED VEO 
O 'J ~ T- BICAR• CAR• ACIDITY LINIT't' CAL• OAGt.NlC 
ANCE PM TFMOER• BONATE BONATE AS AS CIUM CARBON 

(I ME CMlC.RO• ATURE CHC03J CC03J H• CACOl CCAJ CCJ • DATE HHOSl WNI TSJ COEG CJ CMG/L) CMG/LJ CMG/l) CMG/L) CMG/L) CMG/LI 
(00095) C00400J COOOlOl C004401 (00445) C71825J COO'IOJ C00915J C0068ll 

DEC • 1974 
20 ••• 1300 l 0 j(, 8.7 31,0 560 8 473 4.5 
20 ••• 1330 950 8.8 31.0 668 It 555 7.3 

JUL • 1975 
II) •• , 0&50 2400 8.8 24.0 613 44 .o 576 2.2 3.0 

AUG 
21 ••• 1005 1340 8.9 24.0 618 41 575 1.5 3.0 

C:.~'P 

.. i ••• 1120 1290 8.9 24.0 620 41 577 1.4 s.o 
OCT 

IS •• , 1545 1340 8.9 24.0 618 40 573 1.6 3.0 
NOV 

113 ••• 1610 1331) 8.9 24.0 611 47 579 1.7 l1 
N o~c 
\0 IS,,, 1335 1400 8,8 24.0 619 30 558 1.9 s.o 

JAtJ • 1976 
20 ••• d 15 1190 8.7 24.0 638 34 .o SttO 1.6 4.0 

f :':[; 
26 ••• 1030 121)0 8.8 23.5 615 48 581t 1.6 6.0 

i-!.lR 

2o ••• 1410 1300 &.9 24.0 6:i:? 41 587 1.7 6.0 
AI=P .. 

27 ••• lS15 1320 9.0 24.0 576 47 551 1.6 4o0 
MAY 
18,,, 1605 1280 9,0 24,0 630 41o 590 2.1 7.0 

JUN 
?4,,, 0900 1330 8.9 24.0 632 4:! 588 z.o 4.0 

JUL 
21 ••• 0920 1360 8,9 24.0 633 42 .o 589 1.6 3.0 

Ai'G 
1e ••• 1425 1320 8,9 ?.4.0 635 42 591 1.9 4.0 

SfP 
IS,,, }425 1320 8.s 24.0 641 38 589 loS !i.O 

OCT 
: ':i ' •• 1510 1320 8,8 24.0 637 38 586 ··- 4,0 

NOV 
1~ ••• 1510 1300 8,8 24 • .i 639 38 587 2.3 

LEC 
1s ••• 1l45 1300 8,8 24.5 632 39 583 1.4 2.0 

JtN • 1~77 
19 ••• 1400 1320 8.7 24.5 647 29 .o 579 1.6 6.0 , 

-- · -· - __ ., - ·- - ·- · - ·- ·- - . ~I FV. ·------... .,-~- . .. ... :-.:..: ~:_...:.- .. -. --. -·· 



Table l.-.c .. e~n1cat analyaea o! v1ter from the ahallov-mon1tor well, December 1974 - June 1977-continued 

CHEM- DIS- DIS• 
I CAL DIS- SOLVED DIS· NON• SOLVED 

OXYGEN SOl VEO COLOR SOLIDS SOLVED CAR- HAG- DIS-
o::r·A~D CHLO- (PLAT- (RES I- F"LUO- HARD• BONATE NE- SOLVED 
C H l Gci RICE !P.:UM- CYANIDE DUE AT RIDE NESS HARD- SlUM SULFATE 
LEVELl CCLI COBALT CCNI lBO Cl CF"I CCA.MGI NESS CMGI CS041 • 

DATE c w,,-u CMG/LI UNITSI CHG/LI CMG/LI C~G/LI CHG/LI (MG/L) CMG/LI C14G/LI 
(003401 1009401 1000801 (007201 t703001 C009501 cnc900I C009021 (009251 (009451 

DEC • 1974 
20 ••• 80 90 614 4,9 15 0 ,9 4.2 
20 •• , 87 90 509 s.o 22 0 .a 4.1 

J ill • 1975 
16 ••• 26 86 100 .oo 840 3,8 8 0 .7 .z 

AUG 
:'1 ••• 84 4.6 7 0 .7 

SLP 

17 ••• 85 s.o 7 0 .7 
OCT 

15 ••• 85 4,9 6 0 .6 
NOV 

1· · ••• 84 4.9 7 0 .7 
\,..,) DEC 0 

IS •• , 85 4.7 a 0 .7 
JAN • 1976 

"?, ...... 110 88 110 .oo 603 4.a 6 0 .s .4 
j;"~B 

t.'6 ••• 90 5.1 7 0 .7 
MAR 

20 ••• • 65 ~o. e 7 0 .6 
APR 

27 ••• 9n 4.5 7 0 .7 
MAY 

18 ••• 86 4,7 9 0 .e 
.: ··~ 
;!4,,, 95 4.a 8 0 .7 ... o 

JUL 
~ 1 ••• n 90 80 .oo 817 4,7 7 0 .6 leO 

AIIG 
IF\.,, 90 4,8 8 0 .7 ... z 

SF I> 
15 ••• 90 4.9 7 0 .7 .a 

0'. T 
18 ••• 22 85 4,6 6 0 .7 l. 0 

r-.0\1 
1.3 ••• 29 85 4.7 9 0 .a .7 

DEC 
] s .•• 33 85 4,5 6 0 .7 3.2 

JAN • 1977 
19 ••• 32 85 120 .oo t!Ol 4.7 8 0 .9 r·7 

1 - - --- ._..,... __ .., ___ ___ - ... -··---·~- . .,... .. ,--:; .... _ ; ;_ ..... _. ~ ..... --.--- . ..- . . . . ..., . ~- -·-.......... ., , \ ._' · ...-- , ... --;-,... .... _ ........ _ ... ;;; . - -· .. _.; 
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Table 1.--tbemtcal analy~ee of water froa the ahallow-monitor vell, December 1974 - June l977-conttnue4 

DIS· 
TOTAL TOTAL TOTAL SOLVED 

.. ~MONIA ORGANIC TOTAL. OR THO TOTAL PO· DIS• DIS• 
TOTAL T<:'T\L NITI-!0• NITFl ': ·· NITRO• PHOS• Pt-.CS• us- SOLVED SOLVF.D 

NITRATE NlT~lT( Gt:N GEN GEN P~ORUS PHORliS SlUM SILI~A SODIUM 
('Ill CNl IN) INI CNl !PI CP) c I(. CSI02l INA I • 

OA .. E CMG/L) C~C./Ll CMG/Ll CMG/L) CMG/Ll CMG/Ll (MG/Ll (MG/Ll IMG/Ll IMG/1.) 
100(:21)) 1006l5l 1006101 C0060Sl (00600) (70507) (00665) C009J5) !00955) 1009J0) 

DEC • 1974 
zo ••• s.o 19 320 
zo ••• .02 .90 ,It) 3.8 .08 .oa s.o 19 320 

JUL • 197:) 
16 ••• .oo .oo 1.0 .60 1.6 .oo .o8 5.6 lit JlO 

AUG 
21 ••• .02 .01 1.2 .60 1.8 .07 .o7 

.5EP 
17 ••• ,iJO .01 1 • 1 .24 1.3 .03 ,OJ 

or T 
1:5 ••• .oo .01 .94 .28 1.2 .o8 .oa 

NOV 
1 Li ••• .o1 .02 1.2 .37 1.6 .08 .o8 

DEC 
15 .. , .oz ,OJ 1.0 .32 t.J .09 .11 ·-w Jt.N 1976 ..... • zo ••• .03 ,OJ 1.2 ,It? 1.6 .oe .oa 5.2 12 330 

F"'H 
~6 ••• • ·)0 .01 1.0 .23 1.2 .o8 .o8 

MAlo! 
2J ••• .oo .01 1.1 .33 1.4 .09 .0? -· APR • 
27 ••• .oo .01 1.1 .24 1.~ .oe .o8 

MA " 
18 ••• .oo .oo 1.0 .18 1.2 .o8 .oa --JIJN 
zc. ••• ,JO ,01 1.0 .17 1. 1 ,09 .o~ 

JUL 
21 ••• .oo .Jl .? .. .27 1.2 .09 ,09 5.3 14 320 

AUG 
18 ••• ,J') ,\)1 1. 0 .17 1.2 .o8 ,09 --S£1-> 
15 ••• .oo ,Gi ,99 .oe 1.0 .09 ,09 

.JCT 
18 ••• .oo .01 1.0 .17 1. 1 .08 .o8 

NO>J 
IS ••• .o1 .oo ,98 .19 1.1 .08 .o) 

DEC 

I 
15 ••• .oo .01 .98 .12 1.1 .o8 .o8 

JAN • 1977 
19 ••• .oo .tl .94 .23 1 .1 .09 .09 s.e 15 320 

- -,i 
- ---~-- -- · - _ .. _ ... , -·-- -· -



Table 1.--Chemical analy~a of vater from the ahallow-.onitor vell,_pece~ber 1974 - June 1977-continued 

o~s- Ol'i- DIS- DIS- HEll A-
SCiLVED SOLVE I) DIS·· DIS- SOLVED SOLVED VALENT DIS- [US• 
'iT RON- TUR- ALUM- SOLVE(i SOLVED CAD- (HRO- CHRO- SCL '/EO SOLVED 

T I JM BID- JNUM ARSENIC RORON MIUM MIUM MIUM COBALT COPPER 
IS~ I lTV CALl CAS I 161 tCDI CCRI tCR61 CCOI tCUI • 

OATl CUC./L I CJTUI CUG/LI CUG/Li tUG/LI CUG/LI lUG/LI CUG/LI CUG/LI CUG/LI 
(010801 (000701 COl lObi (010001 (010201 1010251 C010301 C010321 COlOJSI (010401 

DEC • l«;.74 
20 ••• 130 
20 ••• 100 -- .. 

JUL • 1975 
16 ••• 6U 6 20 0 740 0 0 0 1 0 

AIJG 
21 ••• 2 -- .. -- --SF_P 
17 ••• :l 

OCT 
IS •• , !i .. -- --UO'I 
1A •• , ,:, --')EC 
ts ••• 6 -- --

l,o) JA'II • 1'176 
N zo ••• 180 6 10 0 2600 0 0 0 0 0 

FE~ 

26 ••• 7 -- --MAR 
?.o ••• 3 ·-AI-'R • 
?7 ••• 3 -· -- ·- ·-MAV 
If! • • • 4 .. •• --JIJN 
24.,, 2 ... •• 

il 'L 
21 ••• 11o~O 2 1900 0 

AI IG 
lB •• , 3 .. .. 

SEP 
15 ••• :s ... ... .. 

OCT 
lA.,, 2 

NOV 
15 ••• 2 •• 

Ot:C 
: s ••• 2 .. ... -- ·-

JA~ ' 1917 
19 ••• zoo 2 0 3100 ... ... 0 

' --·---



Table 1.~~emie3l analyses of v&teT from the •~allov-~onitor well, J~eembe~ :974 - June 1977-continued 

DIS- DIS- DIS• 
DIS- OIS• DIS- SOLVED DIS- SOLVED DIS- SOLVED DIS• 

SOI.VEO SOLVED SOLVED MAN- SOLVfO MOLYB• SOLVED V',NA- SOLVED 
HCJN LEAD LITHIUM GANES!:: HERCU~Y OENUH NICKEL DIUH ZINC 
!rEI 1Pa1 ILl) IMNI CHGI (MOl !Nil CVI CZNI • DATE IUG/L) CUG/LI CUGIL) (UG/U CUG/U CUG/U Cl'G/L) CUG/LI CUG/U 

:010461 (010491 C011301 (0105&1 C718901 C010601 C01065) f010851 101090) 

DEC • 1974 
zo ••• 160 
zo ••• 160 

JUL • 1975 
16 ••• 170 8 0 .1 3 

AUG 
21 ••• 

SFP 
: 7 ••• -· OCT 
15 ••• --NOV 
1~ ••• ... --DEC 

IN IS •• , -· w J AN • 1976 
zo ••• 160 8 10 .o -- 10 

H>i 
2b •• , --Mt.R 
zn ••• --APR -
?7 ••• 

MA Y 
lA ••• --JUN 
t:-4 ••• -- -- --JUL 
21 ••• 130 -- -- -- 10 

AU C. 
I&,., -· -- •• ... -- -· .... . .. ... 

SEP 
IS,,, -- .. -· •• ... • • ·- ... 

OCT 
lH,,, ... •• • • ... •• •• • • • • •• 

NO I/ 
.~ ... ... •• •• •• -· •• ... •• • • 

DEC 
15 ... -· •• •• •• •• . .. -· -· ,JAN ' 1977 
19 ... uo •• .. -- ... .. •• -· 0 

~ 
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Table 1.--chemieal analyses of water fro~ the ehall~nitor vell, Deee.ber 1974 - June 1'77-coottDued 

SPE- D~ s-
CIF"IC DIS- SOL• 
co~- TOTAL ALKA• SOLVED VEO 
DUCT- BICAR• CAR- ACIDITY LINITY CAL• OMGANIC 
AN.:l PH TEMPER• BONATE BONATE AS AS CIUM CARBON 

TIME (MICRO• ATURE CHCOJ) CCOJ) H• CACOl ICA) I C) 
DATE MHOS I I UNITS) cDEG C) CMG/L) CMu/L) CMG/U IMGIL» IMG/U CMG/LI • 

(000951 (1)(1400) (000101 100440) 100445) 111825) 100410) 100915) 100681) 

FEB • 1977 
~2 ••• 1015 1300 9,0 20:.,5 629 itl 588 1.7 11 

MAR 
23 ••• 15,0 1)) 0 9.0 24.5 626 itS 588 1.7 4,0 

APR 
21 ••• 1025 1360 9,0 24.5 618 47 585 1.5 ... o 

114 y 

19 ••• 1025 1360 9,0 24.5 636 35 580 1.5 --JUN 
14 ••• !435 1360 a.1 24,0 657 18 -· 569 2.3 •• 

• 



tabla 1.--Chemical analyse• of water froa the ahallow-aonttor well, December 1974 - June 1977-continued 

ClilM. nts- DIS• 
I CAL DIS- SOLVED DIS· NON• S:'ILVEO 

CX ". GEN SOLVED COLOR SOLIDS SOLVED CAR• MAG• OIS·· 
DEMAND CHLO• CPLAT• CRESI• F'LUO• HARD• 90NATE NF.• SOLVED 
CHI('H RIDE lNU~- CYANIDE DI.IE AT kiOE NESS tiARO• SlUM SULF'ATE 
LEVELl CCLI CORALT CCNI 180 Cl CF I CCA ,._tGJ NESS CHGI CSOitl • OA .. E ( M,3/L) (MG/Ll UNITS I CMG/LI CMG/LI CMG/LI CMG/LI CMG/LI CMG/LI CMG/LI 

!C.0340) (00940) <0 00801 (007201 (103001 1009501 1009001 (009021 1009251 C0091tSI 

FEB • un 
2l ••• 88 --. t..8 It 0 .a 

:41\R 
2J ••• 4,8 7 

APr:" 
0 .7 3.2 

21 ••• 33 92 4.5 7 0 .9 .6 
MAY 

l'l ••• ;:4 92 s.z 7 0 .7 7.0 
JUN 

14 ••• 16 90 -- s.o 9 0 •• •• 

w 
\.I' 

• 
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Table 1.-f.'lt!llieal analyses o1' water from t.t!J eta~. lOW•IIo~lilitor well, December 1974 - June 1977-continued 

DIS• 
TO TolL TOTA•. TOTAL SOLVED 

AMMONIA ORGANIC TOTAL OR THO TOTAL PO• DIS· DIS• 
TOTAL TOTA•. NITRO• NITRO• NITRO• PHOS· PHOS• TAS• SOLVED SOLVED 

~·I •I\ HE NITRITE G~lll (;£1'.4 GEN PHORUS PHORUS SIUf4 SILICA SODIUM 
(1111 (NI ('JJ (Ill) (Ill) CPI CPI CK) 15102) CNA) • 

[ATE CMG/U IMG/LI ( MG/L I CHG/L) CMG/L) (MG/LI CHG/L) CHG/L) CMG/L) IMG/LI 
COOt 2)1 1006151 1006101 (006051 1006001 f705071 100665) C0093SI (00955) C00930t 

F"EB • 1977 
22 ••• .oo .01 1.0 .27 1.2 .fiB .ra 

MAR 
2 3 •• • .oo .1)1 .88 .19 1.0 .oa .oa --APR 
21 ••• .oo .oo .c,7 .19 1o1 .oa .oa --,..,.,. 
19 ••• .o1 .oo .as .29 1.1 .oa .oa . --

Jt.~ 

~4 ••• .oo .01 1.0 .oo 1.0 .oa .oa --
w 
(1\ 

.. 



--· - - - ' 

Table 1.--CheMical Analyses of water froM the shallow-monitor well, Decemb~r 1974 - June 1977-contiaue. .. 

DIS• o1s- DIS• DIS• HE.U• 
SOLVED SOLVED DIS· DIS· SOLVED SOLVED VALENT DIS• DIS• 
STRO i~- TUR• ALUM- SOLV~O SOLVED CAD- .;tiRO- CHRO- SOLVED SOLVED 

T I U~l BID• INUM ARSENIC BORON HIUM HIUM HIUM COI:tALT COPPER 
CSRI ITY (All lAS I CB) CCO) CCRI CCr<hl CCOI CCUI • DATE CUG/l) CJTUI CUG/U CUG/LI CUG/U CUG/LI CUG/LI CUG/LI CUGI'LI CUGI'Lt 

C010St'l C001)701 (011061 COlOOOI C0l0201 C0l0251 COlOJOI C010321 C010351 C010401 

fEB • 1977 
22 ••• , .. 

MAQ 
?3ooo 2 

APR 
21 ••• -- --MAY 
19 ••• 2 

JIJtl 
14 •· •• --

-



w 
00 

... 

Table 1.--~.emlcal analy~ca of vater from tn~.rh1llov-monltor vell, Dec~ber 1974- June 1977-cODtlnued 

DIS-
so·. vEo 
I~ON 

CfEI 
DATE CUG/LI 

\010461 

fER • 1977 
22 ••• 

Me.R 
?3 ••• 

AP~ 

21 ••• 
MAY 

14 •• • 
JvN 

14o ••• 

Dl~-
DIS- DIS- SOLVED 

SOLVED SOLVED MAIIJ• 
LEAD LITHIUM GANESE 
CPt31 ILl I CMNI 

CUG/LI IUG/LI CUG/LI 
(01049) 1011301 10105&1 

DIS• Dts-
DIS• SOLVED ots- SOLVED DIS• 

SOLVED HOLY~- SOLVED Y.-NA- SOt. VED 
HERCU~Y DENUH NICKEL OIUH ZH.C 

CHGI I HOI IN II CY) CZNI 
IUG/LI CUG/L) Cl:G/LI CUG/L I CUG/U 

C718901 (01060) (010651 COlOSSI C010901 

--
.. .. 

.. <~ -·- · · · ... - ..... . .. ----···-· , ... . ·-·· 

• 

........ 



I . 
Table 2.--chcmical analyses of ~ater from the standby injection vell, Hay 1975- Juno 1977. 

SPE- DIS• 
CIFIC DIS• SOL-
CON- TOTAL ALKA- SOLVED VED 
QUCT- BICAR- CAR- ACIOIT'f LINITY CAL• ORGANIC 
ANC€ PH TEMPER- BONATE BON~TE AS AS CIUM CARBON 

TIME (MICRO- ATURE CHC03l CC031 H• CAC03 CCAJ CCI • DATE MHOS I CUNJTS) COEG Cl CMG/LI CMG/LI CMG/L) CMG/t. I C.,.G/U CMG/LJ 
(00095) (00.0001 (000101 (00440) (004451 (718251 C004101 f009151 (006811 

Mt.Y • 1975 
?O ••• 1030 123)0 7.5 27.0 365 0 299 110 
zo ••• 1100 2:5100 7.3 28.0 lLJ 0 134 470 3.0 
zo ••• 1'30 2b4'j0 7.7 130 0 107 
20 ••• 1230 19900 7.6 30.0 252 0 207 290 4.0 

J \IL 
1 \ · ••• 1000 15000 7.2 32.5 208 0 .4 171 zoo z.o 

" ll..i 
22 ••• 0935 200011 7.6 33.5 273 0 224 170 1.0 

SE? 
J • • ••• 15'ir 22500 7.6 32,5 259 0 212 230 .o 

Or.T 
16 ••• 141:) 2~000 7.6 32.5 249 0 204 e:2u ., 

1.>) NrliJ 
\0 

19 ••• :~os 21600 7.5 32.5 "?55 0 209 Z?O 6.0 
u :': L 

1 7 ••• 134:> 22b00 7.6 32.5 254 0 208 220 1.0 
JA'~ • 1976 

2, ••• 1410 23500 7 . 5 34.0 269 0 .s 221 200 1.0 
Mt.R 

21 ••• 1125 15800 7.7 32.5 3'•8 0 285 190 1.0 
A"q .. 
?8.,, 0925 1b900 7.7 32.5 337 0 276 litO .o 

M.\Y 
19 ••• 1415 1 <.SOO 7,13 J2.S 350 0 287 110 .o 

JIJN 
25oo4 0955 17500 7.7 Jl.S 3'-lt 0 282 IJO a.o 

Jl j '_ 

21 ••• 1610 17300 7,8 32.5 357 0 .2 2?3 120 .o 
Al!G 

19 ••• 1'105 15400 7.6 32.0 360 0 295 110 3.0 
S:P 
1~ ••• 1130 15500 7.6 32.0 367 0 301 120 6.0 

')~1 

19 ••• 1 ' • I 'l 17001) 7.8 32.5 382 0 313 120 4.0 
NO\/ 

l t . • •• l'-15 14000 7.7 32.5 396 0 325 130 
a: 

15 ••• 0940 \5000 7.6 n.o 409 0 335 130 6.0 
JAN t 1977 

18 ••• 0915 11800 7.7 30.0 It SO 0 ·' 369 130 ll 

-· •..... --·· ... .. .. ~ ....... . -------·· '·. , . .- ...... -....... . •. - ~ -- •• 0 - .,J... . . . .. - ... 



-- - - .. ' 

~aile 2.--cn~ica1 anu1ysca of v~ter froN the atandby infection ve11, Hay 1975- June 1977-continued 

CHE~- DIS· · DIS• 
lCAL i)J.)- SOLVED DIS• NON• SOLVEr, 

0'{~GEN SOLVED COLOR SOLIDS SOLVED CArf• MAG• OIS• DE MANn CHLO• C•,LAT• C~ES:- nuo- HARD• BONATE N~- ~OLVEO ;11IGH PIDE I~IUfl• CYANIDE DUE AT RIDE NESS HARD- SlUM SULF'ATE LE I'E'.I CCLI COAALT CCNI 1£.0 Cl (f') ICAeMG) NESS CMG) ISOit) • DATE ;M~/L) CMG/LI UNITS I CMG/L) CMC/1..) CMG/L) CMC./L) IMG/Ll CMG/L) IMG/Ll , 100)401 100940, 1000801 1007201 (703001 1009501 (009001 100902) (00925) 1009451 

MAY o 1?75 
zo ••• 3800 0 7060 '·.It 520 220 56 .o zo ••• 8800 5 16100 3.9 1900 1700 160 zo ••• 9200 10 16200 4.0 
20 ••• 94 6700 0 12000 It. 1 1200 990 110 JUL 
16 ••• 6800 5 .oo 

AUG 
12700 2.7 110) 930 140 

22 ••• 6600 3.3 
SEP 

960 740 130 ll 

17 ••• 7700 3.5 1400 1100 190 Or:T 
I'> • • • 8000 3,3 1200 1000 170 •• ,to. NOV 

0 19.,, -- 83CO 3,4 1300 1100 180 ·-or: c 
i ., ••• 8200 -- 3.2 1200 1000 170 -· Jt,N t 1976 
21 ••• 1600 5 ,01 lllOO 

M~R 
3,4 1200 1000 170 --

21 ••• 5100 3.8 1200 930 180 APR 
?f1 ••• 5600 3.8 800 ~:,o 110 

HA'I' 
19 ••• 

JU ~ 
5006 3.7 690 400 100 9.0 

?5 ••• 5400 3.6 
JUL 

740 450 lOQ s.o 
21 ••• 730 51 0n 0 .oo 9020 3.8 730 440 100 8.0 AUG 
1'1 ••• 5100 3.6 670 370 95 29 SFP 
'6 ••• 5000 -· 4,0 710 410 100 31 l.CT 
1 C) • •• 180 

NOV 
5100 3.8 700 l'iC, 98 22 

16~ •• 110 5300 3.9 780 450 110 28 
DEC 
1~ ••• 120 5400 3.3 780 440 110 25 

J:.N ' 1977 
18 ••• 110 5100 lO 2.0 9050 4.2 750 380 100 85 

..... ~. -- - . - . ~ 



· --- ~ -· --- - - --- ~· - --. 

Table 2.--~1t:a1 analyees o~ vater from L~~ ~ten~ty tnJ~ctton ve11, May 1975 - June 1977-tontinued 

DIS• · 
TOTAL TOTAL TOTAL SOLVED 

.\ 1-l ~IONI A ORGANIC TOTAL OR THO TOTAL PO- DIS• DIS• 
TOTAL Tl'TAL NlT~O- NITRO• Nl TRO• PHOS• PHOS• TAS• S~LYED SOLVED 

~l'~AT\ Nl1RlTE GEN 6E~ GEN PHORUS PHORUS SlUM SILICA SODIUM 
I "'I 1~1 Ul1 INI INI IPl IPl CKl 1Sl02J CNAJ ., 

on::: I I'! GIL) II"Ci/U I~G/L) IMG/l) CMG/Ll IMG/Ll CMG/l) ~~~GIL J IMG/L) CMG/LJ 
IOObZOi COO~lSl 1006101 COJbOSI 100600) 170507) (00665) C00935J C009SSJ (009301 

II'AY • 1975 
zo ••• .oo .01 4t. (, .60 s.z .oo .01 50 15 2400 
?o ••• .oo ,01 i.6 1.3 8.9 .oo .01 96 Zit 4940 
zo ••• 16 
zo ••• .oo .ol 6.7 1.1 7.8 .oo 73 21 3730 

JilL 
)<~,, •• • JO .oo 6.9 .60 7.5 .oo .oo 72 14 3900 

AU C. 
2?. ••• .oo .oo 6.8 1.1 7.9 .oz .oz lit 

S f-: ~-' 

17 ••• .oo .oo 8.2 .30 e.s .oo .o1 •• 
OCT 

16 ••• .oo .oo ~ * l ,65 9.7 .oo .o1 .. -- --
~ 

NOV 
...... 19 ••• .oz .Cl 8,7 ,40 9,1 ,1)1 ,OJ ·- ·- ·-DCC 

1 7 ••• .ol .oz 8.6 ,ItO 9.0 .ct .oJ -· •.. -· 
JI\N ' B76 

21 • . • ,ol ,02 e,s ,35 8,9 .ol .ot 100 15 4t500 
l-1 .'. ~ 

? l ••• .oo .oo 6.2 .zo 6.4 .ol .o1 -- -- •• 
AI'> I~ • 
?B,,, ,I)(\ .oo 6,8 .ss 7.J .oo .o1 -- -· -· ~. I\'( 

)'),,. .oo .oo 6,2 ,20 6,4 .o1 .o1 .. •• -· JI Jt l 
.... , .oo .oo c •• 2 .10 6el .oo ,02 .. ·- --·--... 

JUL 
21 ••• .oo ,01) 6,0 .20 6,2 ,01 .o1 60 l7 3200 

AIJG 
19 ••• ,oo .oo 6,2 ,27 6,4 .oz ,OJ .. •• 

~ [ P 

lb ••• .oo .01 6,4 1.1 7.S .01 .oz -- •• •• 
or. T 

H) o o' ,1)0 ,01 6.~ 1olt 7.6 .oo .oz ·- •• •• 
~ ~ .v 

16 •• , ,1)0 6.3 1.1 .o1 .01 .. --DEC 
15,,, .oo .oo 6,1t 1.9 8,3 .o1 .ol --JAN ' 1977 
18 ••• .oo .oo 6.0 3.2 9.2 .o1 .ott 63 18 3200 

_ ...... 
----· ... ~ # # ' . . . .. ... · - · 

.. .. . ........-.. ........ . . 
4 ' • • • 4 

. .... . . .. 
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Tab1e 2.--Chemjss~ analyses of wat~r from the standby injection well, Hay 1975 - June 1977-contlnued 

Of~ .. DtS• DIS• DIS• :-4EXA• 
SOLVED SOLVE.D 015• OJS• SOLVED SOLVED VALENT DIS• DIS· 
~TRON• TUR• II:..'JM• SOLVED SOL'I(D CAD• CHRO• C.kRO• SOLVED SOLVED 

TIUM BID• I~UM ARSENIC BORON HlUM MIUM MIUM COBALT COPPER 
CSRI ITY CALl CAS I CBI CCOI CCRI fCR6l f':C l CCUl 

DATE CUG/L l CJfUl CUG/LI CUG/Ll CUG/Ll CUG/LI CUG/LI CUG/Lt IUG/LI CUG/LI 
1010801 C0007CI (011061 (010001 (010201 C010251 (010301 (010321 C010351 COl04tOI 

MAY • 1975 
20 ••• 13000 70 --zo ••• 36000 ~40 
zo ••• .. 
20 ••• 24000 1000 0 13 3900 0 0 0 0 0 

JU_ 
16 ••• 22000 1 0 7 1500 0 0 0 2 0 

A . ) (", 

22 ••• ~91) 

SEP 
)7, •• 35 .. 

OCT 
~~ ... 35 

N'JV 
19 ••• 45 •• 

~ DEC N 
17 ••• 20 

JAN • 197~ 
21 ••• 26000 15 0 3 3100 0 0 0 0 0 

MAR 
21 ••• 40 ... -- --APR • 
?B •• , 20 

MAY 
19 ••• 30 --JUN 
?.S.,, 35 -- --JUL 
21 ••• 15000 30 ~ 2200 -- 0 

AUG 
19 ••• 30 ... 

SEP 
16 ••• 15 ... -- --OCT 
19 ••• 20 --N0.V 
16 •• ;, 35 -- --· --DEC 
15 •• , -- 20 -- -- --JAN • 1977 
18 ••• 15000 25 10 4t200 .. -- 0 

- .... --· 



Table 2.--<:helllical analyse.! of vatu fr,,. the atandb> ·.njection well _:"'ay 1975 - June 1977•Coatinue4 

01~- DIS• DIS• 
DIS• DIS· DIS• SOLVED DIS• SOLVED DIS• SOLVED DIS• 

SOLVED SOLV'!D S'lLVED MA.'II·• SOLVED fiiOLYEI• SOLVED VA~.'\• SOLVED 
IRON LEAD LlTto!IUM GANESE MERCU~Y OENUH NICK[L DIUM ZINC 
!rEI CPBI (LJ) IMo'lll CHGI CMOI CNIJ CVI CZNI • 

OATE CUG/LI CUG/LI CUG/LI CUC./i..l CUG/LI CUG/LI CUG/LI CUG/LI CUG/LI 
(0,0461 (01049) (011301 C010S61 718901 C010601 C010651 •010851 C010901 

MAY t 1975 
zo ••• zo 
zo .•• 70 
zo ••• 
20 ••• 1400 0 380 40 .1 0 250 10 

JUL 
16 ••• SbO 0 30 •• zo 

~UG 

zz ••• 
$fP 

17 ••• 
OCT 

16 ••• 
z:.. NOV 
""' 19 ••• 

l'EC 
17 ••• --

JA~ t 1976 
:"1 ••• 770 6 30 .1 -- 30 

MAR 
21 ••• -- --AFQ 
2A ••• 
~H 

]9 ••• 
J UN 
zs ••• 

JUL 
21 ••• 30 10 

AIIG 
19 ••• 

5";;. 
16 ••• 

OCT 
19 ••• --NOV 
lb ••• --

DEC 
lS ••• 

JAN , 1977 
18 ••• 300 0 



.. 
i"bla 2.~· ... -ucal analx .. • of vatet fr• ~11& f1tr.clbx 1nlestion vell, M!Y 197J • June 197 7-conUnuecS !· I 

;~ .. ·;.. .. 
' 

SPF:• Dl$• 
CIF'IC DIS• SOL• • CON• TOTAL ALKA• SOLVED VEO 
flUCT• BICAA• CAR• ACIDITY LINITY CAL• ORGAN I 
ANCE PH TEMPER• BONATE BONATE AS AS CIUH CARSC 

TIMi CMlCRO· ATURE CHC03) CCOJ) H• CACOJ CCA) CCI 
JJ.TE MHOS) IUNtTSI COEG Cl CMG/LI CMG/LI CMG/LI CMG/LI CMG/U CMG/L 

100095) 1004001 COOOlOI 1004401 1004451 C7l8251 (004101 (009151 100681 

F'EB • 1977 
22 ••• 1350 15600 7.7 30.0 489 0 401 120 11 

MAR 
09 ••• 1045 
2'-··· 1105 17600 7.8 30.0 452 0 371 130 • 11 

A~R 

zo ••• ., t; 16500 7.8 31.0 547 0 449 120 11 
M',Y 

lb ••• 1700 15700 7.8 32.0 660 0 -· 5"1 100 
JUN 

13 ••• 1345 15900 7.8 31.0 656 0 538 110 



Table 2.--~~emieal analyses of water froa the atandby in,eetion well, May 1975 - June 1977-continued 

CHEM- DIS• DIS• 
ICAL DIS- SllLVEO DIS- NON- SOLVED 

OJtYGEN SOLVED co:..oR SOLIDS SOLVED CAR- HAG- DIS• 
DEl~ I. NO C.HLO• CPLAT• IRES I- F'LUO• HARD•• BONATE NE- SOLVED 
I HIGH RlDt: 1NUM• CYANIDE DUE AT RICE NESS tiARD- SIUH SULFATE 
LEVEL) ccu COBALT CCNI 180 Cl IFI CCAtMGJ NESS CMG) ,soJA. I 

DATE CMG/L) CMG/LI UNITS I CHG/L) CHG/U CMG/LJ CMG/L) IMG/L) CMG/LI CMG/l.J • (00340) 1 009401 IOUG80l C007ZOJ C70300l C009501 1009001 (0090?1 C009ZSI C009451 

FEB • 1977 
22ooo 5100 4,2 710 310 100 80 

MAR 
09 ••• o01 
24ooo 5900 3.8 820 450 120 88 

AIJR 

i"o ••• 168 5300 5 .ol 9140 4,0 790 340 110 140 
~' y 

18 ••• 113 4300 4,8 640 99 95 172 
JUN 

13ooo 181 4800 4,5 670 130 96 160 

s:-
Vt 

• 

I 

~ 



~ . 

·~ole 2.--chemical analyses of ~ater from the standby ~n1ect1on well, May 1975 - June 1977-continued 

DIS• 
'YCTAL TOT4L TOTAL SOLVED 

AMMONIA ORGMNIC TOTAL OR THO TOTAL PO• DIS• DIS• · 
TOTAL TOTAL NlTRO• NITRO• NITRJ- PHOS• PHOS- TAS- SOLVED SOLVED 

roiTRUE NITRITE GE"' GEN GEN PHOIWS PHORUS SJU,4 SILICA SO:liUH 
C'•U INI INI INI 1~1 , .. 1 IPI CIO CSlOZt INA) • DATE H.G/LI CMG/LI IMG/L l CMG/LI CMG/LI CMG/LI CMG/L) CMG/LI CMG/Lt CMG/LI 

1006201 1006151 100610 1 lOOMS I 100600, 1705071 (006651 100935) C009551 C00930t 

F'EB o 1977 
zz ••• .oo .ol 6.2 

MAR 
4•8 11 .01 .02 

09 ••• --24 ••• .oo .01 6.8 
APR 

2.7 9.5 .02 .OJ 

zo ••• .oo .oo 6.7 4.4 11 .01 .C.2 60 19 3200 
MAY 

ta ••• .oo .oo S,9 6,4 12 .01 .o2 --JUN 
lJ ••• ,)0 .oo t,6 6,0 12 .01 .03 -- ·-

~ 

"' 

• 



DIS- DIS- DIS- DIS- HEXA-
';('L V( :) S:)L 'iEO DIS- DIS- SOLY£0 SCLVED VALENT DIS- OIS• 
S7~ J 'l- T\,JQ - f,:.... t.: ·~- SOL '.'SD S'Ji...VEO C t. ~ - c•;::<c- c~-;q o- S'JLVEO SOL'v""'O 

T;u., BIO- I ~~v~ A Rs:::::~ ~c BOriO~J ~~: u~ M I iJP·l }.~ l V!11 C03t•L T COPPER 
IS =? I ITY ( ..._ ) (<\$) (ij) I CD> ((~) <C~ f, l I CO> tCUl 

OAT:! tUG/L) (JTU> IL;G/Ll 1\.:G /Ll IUG/Ll IL'UU <UG/l l IL'G/Ll (UG/L) !UG/U 
IOl CSO:• (000701 10 1106) IOl CO Ol (010201 (01 0ZS I <Ol CJO> (0 1032 > (01035) (0l0 4Cl 

F'ES • 1977 
22 ••• 25 

,.~ :. ~ 
()t::~ ••• 

2'• ••• 20 
A ~· :( 

20 ••• 30000 10 
~:.':' 

12 ••• 2 
- ' ;. "J 

lJ ••• 30 

~ 
'-.J 



Table 2.~1cal analyses of water from the standby injection well, May 1975 - June 1977-continued 

nts- DIS- DIS• 
ots- OIS- DIS- SOLV!::D DJ5- SOLVED DIS• SOLVED DIS• 

!,CLVED SOLVr::D SOLVED M.\N• SOLVED MOL VB• SOLVED '!ANA• SOLVED 
IRON LEAD Ll THIUM GANESE MERCURY l)f..:NUM NICKEL DIUN ZINC 
CF'() CPtl) CL I) CMN) CHGI CMO) INI I CVI CZNI 

DATE IUG/LI CUG/U CUG/U CUG/U CUG/U CUG/U CUG/LI CUG/LI CUG/U 
101046) 101049) 101130) C01056) 1718901 (010601 C0106SI (010851 COl090t 

FER • 1977 
22 ••• 

MAR 
(1 9 ••• 

24 ••• 
Af'R 

;->o ••• . .. --
.. \Y 

lBooo .. •• 
JlJN 
.J ••• -- .. •.. -· 

&:-
00 

• 



' 

T3~le 3.~~ical analyses of water from the ~e~r-•est monitor well, Au&ult 1971 - June 1977. 

SPE- OJS• 
CIFIC 015· SOL• 
CON• TOTAL ALKA- SOLVED YEO 
O'lCT• BtCAR• CAR- ACIDITY LINITY CAL• ORGANIC 
ANCE PH TEMPER• BONATE BONATE AS AS CIUH CA~BilN 

TIME CMICRO- ATURE CHC031 CC031 M• CAC03 CCAI CCI 
D.l~E MHOS I I UNITS I CDEG Cl IMG/U CMG/LI CMG/ll 1'4G/ll CMG/LI IMG/LI 

1000951 C004 u01 1000101 1004401 C00445) C718l51 C004101 1009151 C0068U 

AUG • 1971 
1 0 ••• 281 8.1 26.0 126 0 103 7.7 
I 0 •• • 

SEP 
09 ••• 19600 7.5 33.5 
09 ••• 

315 0 258 168 

AUG • 1975 
2 ~- •• 11(.5 10400 7.6 26.S.. 

SEP 
l-ilt 0 .o 323 65 3.0 

16 ••• 1Sl0 9600 7.7 26.0 
OCT 

391 0 321 54 .o 
16 ••• Ill 0 9300 7.7 2~.5 397 0 326 53 .o 

tJQV 

s:- 1 C\ • •• 091:> 9300 7.6 25.0 399 0 327 48 7.0 \() o~c 

I 5 • • o 1605 9000 7.7 25.0 Ct04 0 331 47 1.0 
j~l\; • 1976 

21' •• 1015 8500 7.7 23.0 412 0 338 44 2.0 FE r. 
26 ••• l54J 9200 7.7 ~4.5 

MA ~ 
465 0 381 44 s.o 

2:> ••• 1610 -63CO 7.8 zs.o 
A :>~ 

572 0 4t69 37 ll 
~':i ••• 15~0 8700 7.7 26.0 

1-~A y 
582 0 .1 477 39 ll 

1 3 .•• 1125 7.7 24.0 812 0 666 27 26 1 j •• •• 1340 7700 7.8 2'-.0 802 0 658 28 25 13 ••• 1440 8200 7.7 24.0 684 0 561 32 19 l 3 ••• 1 ,J 15 7.7 24.5 630 0 517 34 17 
JU~ 

24 ••• 1515 8400 7.8 25.5 
J I JL 

1080 0 886 34 34 

21 ••• 1330 8200 7.7 25.5 
J. t}::; 

1170 0 .3 960 28 35 

1<;l ••• 1510 8000 7.7 25.5 
SFP 

1310 0 1070 25 44 
. 16 ••• 0C)?5 7100 7.5 26.0 
OCl 

1400 0 1150 24 so 
19 ••• 1610 715(1 7.6 26.0 1290 0 1060 23 47 

NOV 
16 ••• 1610 7000 7.6 24.0 1170 0 960 24 



Table 3.--Chemical anelysea of_vater fr~ th~ teep-teat mo~~tor vell, Autu~t 1971 - June 1977-contioued 

CHEM• DIS• DIS• 
IC'-L DB• SOLVED DIS• NON• SOLV::O 

on GEt~ SOLVED COLOR SOLIDS SOLVED CAR- HAG• DIS• 
OEMA!'\10 CHLO- CHAT• Ci\ESI• F"LUO• HARD• BONATE N~· SOLVED 
(H!Gr1 R! OE lNUM• CYANIDE DUE A1 RIDE NESS HARJ• SlUM SULFATE 
L::vELI CCLI COBALT CCNI 160 Cl en CCAtMGI NESS CMG) CSOitl • 

DAlE <MG/U (MG/LI UNITS I CMG/L) CIIG/U CHG/L) CMG/U IHGILI CHG/LI CHG/LI 
1003401 1009401 1000801 1607201 C70300, C009501 1009001 100902) 1009251 C0094SI 

AUG • 1971 
10 ••• 13 0 152 .6 Zit 0 1.0 6.0 
10 •• , 

SF"P 
09 ••• 6"· co 5 11400 4.1 1040 793 140 21 
09 ••• 

AUG • 1975 
21 ••• 3300 15 .oo SH60 3.9 340 14 41 12 

SE? 
16 •• , 2~CO 4.0 7.90 0 37 

OCT 
)6 ••• 3100 4.0 290 0 37 

NOV 
)9, • . 3100 4.2 270 0 36 

o~c. 
VI 15,,, 3100 4.1 270 0 37 
0 .JA~ • 1976 

21 ••• 150 2900 110 .01 5300 4.4 260 0 34 4.0 
F'ER 

26 ••• 28liC. 4,4 270 0 38 
MAR 

zo ••• 260& 4,6 220 0 32 --APR 
2A •• , 96 2800 10 .oo 5360 4,7 230 0 31 110 

MAY 
1 3, •• 2000 80 .02 4540 5.2 170 0 24 280 

3 ••• .... 180 0 26 
13 •• zoo 0 28 ·-13 ••• 2000 90 4880 4,8 210 0 29 120 

JU~ 

24,,, 2100 5.1 200 0 28 290 
J :JL 

21 ••• 160 1900 :.o .13 4640 5.1 180 0 26 300 
AUG 
1~ ••• 1700 5.3 170 0 25 430 

SEP 
1"6 ••• 1600 5.5 160 0 24 420 0,. .. .. 
19 •• , 210 lSOJ 5.2 150 0 23 480 

NOV 
16 ••• 170 1600 s.o 160 0 24 375 , 

..4 



·--- --·--- -- -

Table 3.~lc•l analyaea of ~at~r from the Je~p-teat .on~tJr ve11, Ausuat 1971 - June 1977-coottnued 

DIS• 
TOT •L TOTAl. TOTAL SOLVED 

AMM(,Nf.t ORGANIC TOTAL OR THO TOTAL PO- DIS· DIS• 
TOTAL TOlAL ~JTRO- Nl TI~O- Nl.RO• PHOS• PHOS• TAS• SOLVED SOLVED 

NITRATE NITRITE GL:N GEN GEN PHOio!US PHOHUS SlliM SILICA SODIUM 
INI CNI INI (NI CNI (I)) CPI (10 1!1021 CNAI • OAT( (MG/LI CMG/Ll CMG/LI CMG/LI CMG/LI IMG/LI CMG/LI CMG/LI CMG/LI CMG/L) 

((\0620) CO'lt151 1<'06101 1006051 1006001 C705071 C00665t (009351 1009551 (009301 

AUG • 1971 
1 0 ••• loB 8.2 .. 4 
to ••• 

srP 
oq ••• .oo .oo 12 .oo 12 .oo ,OJ 66 14 4120 
·; 9 ••• 

AtJG . !975 
21 ••• .oo .oo 4.1 1o0 Sol .oo .Ill 39 14 2100 

SFY 
16 ••• . • 00 .o1 ,, • ! .ZB 4e3 .oo .02 -· Or:T 
1 ~ ••• .co .:~o 3.9 .10 4.0 .oo .o1 

'J')V 

19 ••• .02 .01 4.6 .25 4.~ .01 .02 
VI DEC 
.- ~s •• .04 .02 4.2 .45 4.7 .oz .04 

JAN • 197.r, 
21 ••• .o .. .02 4.3 .as s.z .01 .oz 38 l3 2000 
H i~ 

?o ••• .c.o ,(11 4,4 1.8 6.2 .01 .01 --Mt.R 

?0 ••• .oo .oo 4.8 3.6 a ... .oo .ot 
A ..-it! 

?P. ••• .oo .oo ... ~ 5.1 10 .01 .oz 35 16 1900 
Mt.Y 

13 ••• .oo .oo s.o \2 l7 .02 .c .. 33 l8 1700 
13 ••• .oo .oo 4,8 12 16 .01 .oz 
13 ••• .oo .co 4,6 7.7 12 .o1 .oz 
1) ••• .oo .oo 4,7 7,4 12 .01 .o1 36 16 1800 

J t J~ 

2~ ••• .ol .oo 4,5 12 16 .02 ,03 
.JlJL 

21 ••• .oo .oo .:..s 14 18 ,01 .ot 32 18 17t 0 
A1 t ( 

19 ••• . co .oo 4,7 15 19 .oz .03 
SF I> 

16 ' ••• .oo .01 4.6 16 20 .04 .06 -· OCT 
19 ••• .oo ,01 4.6 18 22 .os .os 

NOV 
16 ••• .o1 .oo 4.9 15 19 ,OJ .03 

-· 



._ , 

-a~le 3.--chemical a~alysca of ~ater from the deep-teat monitor well, August 1971 - June 1977-continued 

DIS• I' J c ~ DIS- DIS- HEXA-
!",('LVED SOLVED DI~- DIS- SOLVED SOLVED VALENT DIS- DIS• 
STROr-:- TUR• f.LUM- SOLVED SOL.\'fD CAD- CHRO- CHRO• St>I.VED SOLVED 

TIUM RID• lNW1 AWSENIC BORON MIUM HlUH HI UP.. C09ALT COPPER 
(~?) ITY CALl CAS I ctU I COl CCRI CCR61 CCOI CCUI • 

DATI:: I JG/L I IJTUI IUG/LI CUG/LI CU~.'LI CUG/LI IUG/LJ CUG/LJ CUG/LI IUG/LI 
101081)1 1000701 1011061 1010001 1010201 1010251 1010301 1010321 1010351 101040) 

AUG , :971 
10 ••• 360 0 
10,,, 220 0 0 

SEP 
09.,, 10 4400 0 0 0 
09,,, 10 0 

AIJG , 1975 
21 •• , 5000 50 4 710 0 0 0 0 0 

SEP 
it) ••• :?5 .... • • 

OCT 
!6 ••• 30 .. 

NOV 
lq,,, JS .. •• •• .. 

OF..: 
IS,,, JO ·- ... ... .... 

\,.'1 JA'J . 1976 1-.J 
21 ••• 4300 JS 10 4 2500 0 0 0 0 0 

F'Hl 
2b,,. iS 

MAR 
20.,, !S 

Af.'R 
2b.,, 4300 25 0 12 2400 0 0 0 0 

MAY 
13 •• , 2900 35 30 lit 1200 0 0 0 0 0 
13,,, 25 
13 •• , 20 
13 ••• 3700 20 20 9 1500 0 0 6 0 0 

JUN 
2 ..... 40 .. 

JUL 
21 ••• 3400 30 22 1400 -- 0 

Au:; 
1 r,, • • 25 

SEP 
16 •• , 25 -- .. 

OCl 
, ~ ... 35 .. 

NOV 
16 ••• 20 .. . .. 



Table 3.-Chemica•. Jnalyse!' of water fr.>m the dee)?· ·tee~ monitor well, August 1971 - June 1977-Continued 

Dl~- DIS- DIS-
DIS- DIS- DIS- SOLVED DIS- SOLVED DIS- SOLVED DIS-

SOLVED SOLVED SOLVED MAN- SOLVED MOLYB- SOLVED VANA- SOLVED 
I •lC"l LEAD LIHilUM GANESE MERCURY OlNUM NICKEl. OIUH ZINC 
CFEl CPS! ILl l (MNl (HGI (MOl (t.JI) lVI CZNI 

~iTE CUG/U CUG/Ll CUG/Ll CUG/L l CUG/LI CUG/LI CUG/Ll CUG/LI CUG/LJ 
(01016) (01049) (011301 (01056) <718901 (01060) 1010651 COlOSSI C010901 

A•JG • 1971 
1 0 ••• 0 20 
to ••• 

SEP 
09 ••• 2300 0 40 1.0 30 
09 ••• 

Au::; • 197S 
? 1 ••• ;400 so .J 10 

Sr.r-
16 ••• 

OCT 
16 ••• 

I'IJO V 

I '1, • • .. 
DE. C 

V1 1S ••• .... 
I,.J 

Jt. ~J 1976 • 
21 ••• 2400 2 30 .o 20 

fF~ 

26 ••• 
MAQ 

20 ••• • 
A I'~ 

28 ••• 710 7 20 .o 0 
M/'. Y 

11 ••• 2000 7 50 .3 10 
~. ". 

1 3 ••• 
1 3 ••• 1000 ~ 40 .2 0 

J U~.' 

24 ••• 
J UL 

2 1 ••• ~:so 10 
A;, c, 

1 0 ••• 

Sr JJ 
1t> ••• 

OCT 
1, ••• 

NOV 
16 ••• 



.. . 

Table 3.--Chemical analyses of ~ater from the deep-test monitor vell, August 1971 - June 1977-Continued 

SPE- o~s-
CIF:C DIS• SOL• 
CCJ ~I - TOTAL ALKA• SOLVEQ VED 
JUCT• BICAR- CAR• ACIDITY LIN tTY CAL• ORGANIC • 
ANC.E PH TEMPER• BONATE BCNhTE AS AS CIUM CA~BON 

TIM~ Ct-liCRO• ATURE CHC03l fC03l H• CACOJ CCAt CCI 
OATE MHOS I (\.iNtTSl fDEG Cl CMG/L) CMGIU fMG/U CMG/LI fMG/L) (MG/L) 

(00095) (004001 (000101 (00440) (00445) f718251 (00410) (00915) c 00681) 

DEC • 1976 
14 ••• 15~0 7000 7.5 24.0 1270 0 Hl40 zz 47 

JAN • 1977 
17 ••• n::o 7100 7.7 24.0 . 1350 0 .o 1110 22 68 

fE"l 
21 ••• 1400 6450 7.9 24.5 1440 0 1180 20 67 

"'61' 

.1 ') • •• 0955 
24 ••• 0900 67.5') 7.8 24.5 1500 0 1230 21 63 

A!->lol 
2!J •• , 10H• 6500 7.fi 25,0 1!>50 0 1270 16 61 

MAY 
1e ••• 111 ·j 6900 8,1 25.5 1580 0 ·- 1300 1d ... 

JUN 
V' llooo ~f.30 7500 7.9 25.0 l.iOO 0 1230 25 .t-

• 



,.~le 3.--Chemical analyses of water from the deep-test monitor well, Augu~t 1971 - June 1977-Continued 

CHOt- DIS- . DIS-
I CAL ')IS·· SOLVED DIS- NON- SOLVED 

OXYGEN SOLVED COLOR SOLIDS SOLVED CAR- MAG- DIS-
DEMt.NI) CHLO- C?LAT- IRES I- F"LUO- HARD- BONATE N~- !iOLVEO 
(1-ilGH RIDE lNU"'- CYANIDE DUE A r RIDE NESS HARD- SIUfot SULFATE 
LE'/EL I ICLl COBALT CCNI llHl Cl en tCAeMGI NESS CMGI CS04) 

DATE I" GILl CMG/Ll UNITS I CMG/L) CM(o/L) CMG/LI CMG/L) CMG/L) C"'G/L) tMG/U 
C0034CII ((10940) (000801 100720) (70300) (009~0) C00900) C009021 C009251 C00945) 

DEC • 1976 
14 ••• 220 1400 4.7 150 0 Zit 470 

JA"' ' 1977 
17 ••• 240 1400 so 21 5.5 160 0 zs 550 

F"EA 
21 ••• 1100 5.0 150 0 23 750 

MA~ 

09 ••• .01 
24 ••• 260 1100 4.8 160 0 Z1 560 

APR 
20 ••• 2:il 950 100 .o1 4130 5.Z 140 0 Zit 500 

MAY 
18 ••• 254 1100 6.5 150 0 25 500 

JUN 
VI l:J ••• 264 13(o0 5.2 190 0 31 4~C 
V'l 

• 



Trb1e 3.~~~al analyses of water from the oeep-test mor.itor well, AU!l\JSt 1971 - June 1977-Continued 

DIS- · 
TOTAL TOTAL TOTAL SOLVED 

AMMONIA ORGANIC TOTAL OR THO TOTAL PO- DIS- DIS-
TOTAL TOTAl NITRO• NITRO- NITRO- PHOS• PHOS• TAS• SOLVED SOLVED 
N~~RHE NITRITE GEl~ GEN GEN PHORUS PHORUS SIUH SILICA l:»ODIUH 

(II;) CNI WI CNl INI IP) CP) (I() CSI02) CNA) 
OA:E CMG/L) CHG/LJ CMG/LI CMG/L : CHG/LJ CMG/LJ f14G/LJ C14G/LJ fMG/LJ fHG/L) 

(0062~•1 COOt:lSI (006101 (006051 (00600) C70507) C0066SJ C00935J C009SSJ (00930) 

DEC • 1976 
! 14 ••• .oo .oo 3.4 19 24 .01 ,01 ~ --JAN • 1977 

17 ••• .o1 .oo 6.3 21 27 ,OJ .os 36 18 1600 
fEA 

21 ••• .oo .01 10 27 37 .oJ .os 
H.-.R 

(, 'J •• --24.,, .oo ,01 13 23 36 .o3 .oJ -- --AP~ 

20 ••• .oo .oo 17 23 
MA'I' 

40 .oz .os 37 19 1500 

18 ••• .oo .oo ~?. 27 49 .o1 .ott ·- ·- •• 
JUf\ 

~..,., 13 ••• .oo ,(,3 22 19 41 .01 .04 .. •• •• 0\ 

• 



Table 3.--Chemical analyse~ of water from the deep-teat monitor well, August 1971 - June 1977-continued 

DIS- l'IS- DIS- DIS .. HE:XA-
SOLVEO SJLVEO DIS- DIS• SOLVED SOLVED VALENT DIS- DIS-
S fllON• TUP- ALUM• SOLVED SOLVED CAD• CHRO•· CHRO- SOLVED SOLVED 

TIUPo1 Bli.J• INUM ARSENIC BORON ~IUM MIUM "HUM COBALT COPPER 
(SRI ITY CALl CAS I (8) I COl CCRI CCR6) I CO) ICUJ 

DATE CUG/L) (JYUI CUG/LI CUG/L) CUG/L) CUG/LI CUG/LI IUG/L) IUG/U IUG/U 
C010AOI (00070) 101106) 101000) 101020) (010251 (01030) (01032) (01035) (01040) 

DEC • 1976 
14 ••• 25 

JAN • 19"r7 
17 ••• 3.100 20 15 . 2b00 0 

n :q 
21 ••• 3() 

tiA? 

09 ••• --24 .... 25 •• 
~PR 

2) ••• 30 .>C 9 -- --MA~ 

ll: ••• 30 -- .. --JUN 
13 ••• 30 -- -- --VI 

-...J 

• 



•,·able 3,-Chemical analyac9 of water from the deep-test monitor well, Au!!!St 1971 - June 1977-Continued 

0!5- DIS- DIS• 
DIS- D!S• DIS• SOLVED DIS• SOLVED DIS- SOLVED DIS• 

SOLVED SOLVED SOLVED MAN• SOLVED MOLYB- SOLVED VANA• SO'_\'ED 
IRilN LEAD LITHIUM GANESE MERCURY DENUM NICKEL DIUM ZINC 
CfEJ CP~) (LJ) CMNJ CH:il CMOI CNI) lVI CZNI 

DATE CuG/Ll CUG/Ll CUG/L I CUG/Ll CUG/Ll CUG/Ll CUG/Ll CUG/Ll IUG/LI 
(1)}046) (01049) (01130) (01056) 171890) (01060) C010651 (010851 C010901 

DE': • 1976 
14 ••• 

JAN • 1977 
1 7 ••• 1600 0 

F"Ed 
21 ••• 

MAP 
09 ••• 
24 ••• 

APR 
20 ••• 

~~A y 

18 ••• 
. IUN 

1.11 1J ••• c. :-

• 



---- ' . .. . - . 

Table 4.--Cher.:ical analyses of Vdter from the d~rp·monito: Jell-north, May 1975 '-June 1977. 

SPE- DIS• 
CIF"IC DIS• SOL• 
CON- TOT ALi ALl< A• SOLVED VED 
OUCT- SICA~- CAR• ACIDITY LINITY CAL• ORGANIC 
.:.~JCE PI-' TEMPER• BOI~ATE BONATE AS AS CIU"' CAHBON 

TIMO:: IMICRJ .. ATUR£ IHC03) CC031 H• CAC03 ICr.t CCI nlTE MHOS I CUNITSJ COF.G CJ IMG/Ll IMG/U CHG/U CMG/U CMG/L) CHG/L) 
100095) (004001 1000101 100440) 100445) (718251 (00410) C00915) 100681) 

MAY • 1975 
! 4 .... 1400 100')0 e.o 368 c 302 80 
20 ••• 1300 10 700 e.5 27.0 367 0 301 70 .o 
20 ••• 1.330 1:\001) 8.3 320 0 262 110 .o ?.o ••• 1400 9000 8.4 29.0 386 0 317 60 1.0 J UL I 
14 ••• 1430 7000 7.7 23.0 413 0 .2 339 32 leO AI'G 
c: • .t. 1435 6400 7.9 23.0 416 0 341 22 .o So P 
1 7 ••• 0940 5900 7.8 23.0 418 0 343 21 .o Or:T 
lb ••• ~950 5900 7.9 23.0 416 0 -- 341 20 .o NO· · 
19 ••• llOS 651(. 7.8 23.0 421 0 -- 345 21 1.0 r.JF.: c 

\.11 1 7 ••• 095 ~1 SRSO 7.8 23.0 424 0 34£. 21 1.0 
\0 J Ar-' • 1976 

c" ··· l62J 6000 7.8 23.0 428 i) .2 351 25 1.0 
H . :-. 

26 • •• 1320 6200 7.8 23.0 432 0 354 22 a.o 
Mt.R -21 ••• 0900 5 9~ 0 7.8 23.0 
t.PR 

448 0 -- 367 21 z.o 
27 ••• 1715 l>S :J O 7.8 23.5 434 0 356 22 .o Mt, 'f 

Q ••• 0900 6100 7.8 2J.c; 435 0 -- 357 19 z.o 
JlJ~ 

?4 ••• 1310 6 E. Ou 7.9 :?3.5 1.44 0 364 22 z.o 
J ill 

?O ,,. 1415 5900 7.8 24.0 446 0 .z 366 20 .o AUG 
19 ••• 10JII 6500 7.8 24,0 446 0 -- 366 19 ~.CJ SF"P 

I c: • • • 1040 MOO 7.7 24,0 4)6 0 358 26 .o 0 :. T 

I 'J • • • 1005 6300 7.8 24.0 441 0 362" 22 I .o NO.J , __ 1£. ••• 1010 6t.S0 7.8 24,0 441 0 ·- 362 23 DEC 
14 ••• 1245 6400 7.8 24.0 4 .. 2 0 363 24 1 . 0 



Table 4.-·Chemical analyse~ of water from the deep-monitor well-north, May 1975 - June 1977-Continued 

CHE"4• DIS- DIS• 
ICAL DIS- SOLVED DIS• NON• SOLVED 

OXYGEN SOLVED CJLOR SOLIDS SOLVED CAR- ~AG• DIS• 
o.:: :~ANO CHLI'- (PLAT• CR£51• FLUO• HARD•· AONATE NE• SOLVED 
!HIGH RIJL lNU'-1- CYANIDE' DUE AT 11IDE NESS t-.ARO• SlUM SULFATE 
LEVfLI ICLI COBALT CCN> 180 C> (f') CCAoMGI NESS (t-IGI CS04t • 

DATE ( MG/Ll IMG/L) UNITS> IMG/LI !MG/LI (Mii/LI (MG/LI IMG/L) C~G/U CMG/L) 
(0(1341)) (009401 (1)()0801 (007201 (703001 (00950) (00900) (009021 (009251 (00945) 

MAY • 197S 
14 ••• 3100 0 5540 4.1 4)0 130 52 8.0 
20 ••• JC'OO 0 5690 4.1 410 110 54 4,0 
2u ••• 4301) 0 -- 7530 3.7 620 360 80 o4 
20 ••• 47 3000 20 5290 4,2 370 56 52 .4 JUL 
14 ••• 2200 5 .01 

. .! .G 
41~0 4.0 zoo 0 28 

?.I ••• 2200 3.9 140 0 21 
SJ:P 

I 7 ••• 1900 4,0 140 0 21 OCT 
1 j ••• 1900 4.0 

~ ov 
140 0 i:1 

1Q ••• 1900 4.1 140 0 20 --0\ N.C 
.:> •. 7 ••• 1900 3.9 140 0 20 

JHJ • 197(. I r::- ••• ')6 1900 0 .oo 3500 3.5 150 0 21 29 
FF.:~ 

26 ••• 1900 4,3 13n 0 19 
'1\R .. 

21 ••• 1900 4.2 
AP R 

130 0 19 --
27 ••• ~·oo 4,2 

MAY 
150 0 22 

19 .. '. 1900 3.9 140 0 22 
,1 1) 1\j 

?4 ••• 1900 3.8 140 0 21 6.2 
J UL 

zo ••• 47r. 1900 5 .oo 1448 1.9 140 0 22 s.o 
t. •• G 

•. <; ••• 1900 3.8 :;c ~ 130 0 19 2.4 

1'1 ••• 2000 4.1 
Or.T 

170 0 25 11 

19 ••• 61 1900 
·~ ·.'· V 

3.8 150 0 22 

16 ••• 61 ~900 3.9 
DEC 

140 0 21 .o 
14 ••• 190C 3,9 1~0 0 22 ... o 

·- ---- ·- ... -



· -- - ·- ·- · ·· - --- - ' 

Table 4.--~hemical analyse~ of water from the deep-monitor well-north, May 1975 - June 1977-Continued 

OIS-
TC'TAL iOTAL TOTAL SOLVED 

AM .,OtHA ORGANIC TOTAL OR THO TOTAL PO• DIS• DIS• To·: ~L TOTI>L NITRO• NITRO· NITRO· PHOS- PHOS•· TAS- SOLVED SOLVED 
NITRATE NIT IIl TE GE"J GEN GEN PHORUS PHORUS SlUM SILICA SODIUM IN) CNI INI INI INI CPI CPI CKl CSI02l CNAl • DATE CMG/Ll CMG/U CMG/U CMG/LI CMG/Ll CMG/U CMG/U CMG/L) CMG/L) CMG/L) 
1006?.(11 (00615) CUC/6101 100605) 1006001 <70507) (006651 (00935) (009551 C009J0) 

MAY t 1975 
14 ••• 38 19 1c;8o ?.o ••• .oo .0) 3.6 .10 J.7 .oo .o1 41 17 2020 20 ••• . 00 .01 4.8 .70 5.5 .oo .01 48 18 2600 20 ••• .oo .01 3.8 .so 4.3 .oo .02 38 17 1970 JUL 
1 .•••• .oo .oo 3.1 .so 

'u.:; 
3.6 .oo .o1 27 18 1500 

21 ••• .oo .oo 2.5 
S~P 

.40 2.9 .02 .02 

1 ' ••• .H .oo 2.8 
OCT 

.14 2.9 .02 .02 

1 ( ••• .oo .oo 2.6 
N0V 

.28 2.8 .02 .02 

19 ••• .02 .01 2.9 .22 3.1 .oz .02 0\ Cl:': ...... 
1 7 ••• .03 .oz 2.7 .12 2.8 .OJ .OJ 

Jt~"J • 1976 I t--IJ ••• .n .01 2.8 .16 2.9 .02 .oz 25 18 1400 r-r:R 
26 ••• .oo .oo 2.7 .16 2.8 .02 .oz 

... ~R • 
21 ••• .oo .oo z.e 

A P~ 
.o~ 2.8 .02 .02 

27 ••• .oo .oo 3. 1 .10 3.2 .02 .02 
MhY 

19 ••• .c 0 .oo 2.9 .oo 3.0 ,OJ .o:-s 
Jl.' ~~ 

?4 ••• .oo .oo - ., c. • • 
J UL 

.17 2.8 .OJ .OJ 

?O ••• .oo .oo 2.7 .oo 
tUG 

2.7 .02 .02 27 19 1350 

11 ••• .oo .oo 2.8 
~E · • 

.oo 2.7 .02 .04 

15 ••• .on .01 2.9 
OCT 

.07 2.9 .01 .02 

1 ') • •• .oo .oo 2.7 .30 3.0 .04 .04 
!II.V 

16 ••• .oo ?.7 
DEC 

.oo .02 .02 

14 ••• .oo .oo ';.7 .12 2.8 .0 1 .o~ 



... 

Ta~la 4,--Chemical annlyse9 of •1ater froo the deep-monit~ well-north._May 1975 - June 1977-Continued 

OTS• DIS- DIS- DIS- H(XA- I 

I so .. :~ ED SOLVED DIS- DIS- SOLVED SOLVED VALENT DIS- Dt 'i·• 
STRON- TUR- ALU"l- SOLVE;) SOLVED CAD- CHRO- CHRO- SOLVED SOLVED 
1IL'~ RIO- INUM ARSENIC bOl-l ON MIUM MJUM MIUM CllBALT COPPER 
I SRI ITY CALl (A$) (~I I COl ICRI ICR61 I COl fCUI 

OAT( CUG/Ll IJTUl CUG/Ll CUG/L I CUG/Ll CUGIU CUG/LI IUG/LI (UG/LI CUG/LI • 
(1)10801 (00070) (01106) (01000) «010201 1010251 (010301 1010321 C0103SI C0101t01 

MAY 197'.) I • 
I 14 ••• 12000 100 9 lr'OO 0 i! 0 0 4 

~n ••• 8800 40 
20 ••• 14000 150 

1 
I 

20 ••• 8000 35 0 9 2300 0 0 0 0 I 0 
...JUL 

I 
14 ••• 2800 10 1 c 8 380 0 0 0 1 0 

AUG 
21 ••• 5 

I su 
1 7 ••• 7 

OCT I 

16 ••• !e 
"~,' V 

0\ 
i9 ••• 3 

N DEC 
! 7 • •• 4 

jl. ~l • 1976 
10 ... 33130 s 20 s 2100 0 0 0 0 0 

FE <t 
26 ••• 4 

MAR • 
2 l ••• J 

li t'~ 

27 ••• 3 
MAY 

19 ••• 3 
.ll ' ·J 

?-.. ••• 3 
J lll 

;:> o ••• 3100 2 7 l\ 
A\J G 

I Q • • • 2 
s ~: • 

)5 ••• 2 
Ot:T 

19 ••• 
NuV 

1 0 ••• 

DEC 
4 ••• 2 

' 



.. . 

Table 4.--~hemical analyses of vat~~ from the d~~-monitor vetl-north, Hay 197S - June 1977-tontinued 

I) IS• DIS• DIS• 
DIS• DIS- DIS• !.OLVEO DIS• SOLVED DIS- SOLVED . 015-

SOLVEJ SflLVEO SOLVED Ml\~1- SOLVED MOLYR• S:lLVED VANA• SOLVED 
lRON LEl.D LITHIUM GANf.SE MERCURY OENUM NICKEl. OIUM ZINC 
(F'() <P1:3l <Lll IMNI CHGI (MOl (NJ) IV) CZNt 

DATE IUG/Ll <UG/L I IUG/Ll IUG/Ll IUG/U WG/U IUG/L) CUG/L) CUG/L) • 101046) 1010491 101130) 101056) 171890) 101060) 101065) (01085) (01090) 

MAY t 191!. 
14 ••• 1000 12 140 10 .2 0 0 99 so 
~o ••• 20 
zo ••• 20 
zn ••• 1000 0 130 20 • 1 0 0 100 10 

J UL 
14 ••• 210 10 6 .z 10 

A\J (j 

2\ • •• 
Sf P 

I 7 ••• 
OCT 

1o ••• 

0\ 
NOV 

w 1 q ••• 
:,E~ 

, 7 ••• 
JAN • 1976 

?o ••• 100 0 lG .2 20 
FF•l 

26 ••• 
MA~ 

::t ••• 
fpq 

? 7 ••• 
MAY 

t Q ••• 
JoJN 

2t. ••• 
JlJL 

zo ••• 130 0 
AUG 

19 ••• 
SEP 

15 ••• 
(.(.T 

19 ••• 
tJOV 

}h ••• 
DEC 

14 ••• 



Table 4.--Chemieal analvses o! water from the dcep-monit~Lwell-north, Mev 1975- Juno 1977-Continued 

SPE- DIS• 
<.:IF:C DlS·· SOL• 
C\llll- TOTAL AtKA• SOLVC.:O VED 
DUCT- IHf.Aq- CAR• ACIDITY LINITY CAL• ORGANIC 
M~CE: PH TEMPER• BONATE BONATE AS AS CIUM CARBON 

TIME 11-!ICRO• ATU~E CHCOJI I COlt H• CACOJ CCAI CCI 
OUE MHOS I <UNITS I CDEG Cl OIG/LI IMG/U CMG/LI CMG/LI CMG/U CMG/L) 

1000951 100400> (000101 (004401 (00445) (71825) C004101 C00915) C0068U 

JAN , 1977 
JA ••• 1350 741)0 7.5 26.0 40Q 0 .o 335 33 1.0 

f'[q 
23 ••• 0920 6500 7.9 2'•. (I 444 0 364 23 .o 

MIIR 
24 ••• 1440 6->00 7.7 24.0 438 0 359 24 1.0 

Ai-'R 

20 ••• 1440 6)01) 7.5 24.0 436 0 358 23 1.0 
MAY 

19. ·•. 1340 t900 7.8 24.0 438 0 35~ 23 
JUN 

14 •• , 0930 7350 7.0 25.0 442 0 363 26 --

• 
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Table 4.--fhe=ical anoly~e• of w~ter fr~ :he !~~p-monitor well-north, May 1975 - June l977-cont1nue4 

C,..E"- '>IS- OlS• 
JC!L. DJS- SOL.VEO DIS- NON- SOLVED 

OHGEN SOL.II!:O COLOR SOLIDS SOLVED CAR- 1'4AG• DIS• 
0£MA'41) C'1l0- CPLAT- ekES I- FLUO- HARD• AOIIIA-E NE• SOL.VED 
(.IJ {;l'f R1DE INU"'- CYAUJOE DUE AT RIDE NESS HARD• SlUM SULF'ATE 
Lt::VC:LI I(Ll COB AL.T ICNI 1~0 Cl IF") fCAoMGI NESS fMGI (S041 

DATE c~v/LI !"'G/LI UNJTSI IMGILI IMG/L) (MG/LI IMG/U IMG/LJ CMG/LJ (MG/L) 
COJ:40I CC09401 (00080) (007201 1703001 (00950) (009001 (0090?.1 (009251 (009451 

JAN t 1977 
18 ••• 110 2JOO 10 .oo 41JO 4o0 z:o 0 34 7.0 

FE8 
23 ••• 190') 4.2 140 0 21 3.5 

"'A~ 
24 ••• 1900 3.8 150 0 22 z.o 

AP~ 

20, •• 4& 2000 5 .oo 3450 4.0 150 0 22 9.2 
ott. y 

19 ••• 1J1 1900 4.4 140 0 21 leO 
JUN 

14 ••• 7& 1900 4.2 160 0 22 1.4 

0' 
VI 

.. 
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Table 4.~h~~ieal analyses of water from t~e decr-~on~~- r well-north, May 1975 - June 1977-Continued 

DIS• 
TOTAL TOTI.L TOTAL SOLVED 

AM~'O ~~A OR~ANlC TOTAL 01{TH0 TOTAL PO- DIS.: DIS· 
TOTAL TCT~L NITRO• NITRO• NJTRO• PHOS• PHOS• TAS• SOLVED SOLVED 

NITRATE NITRITE" CEN GEN GEN PHORUCi PHORUS stu ... SILICA SODIUM 
INl (llj) INl INl INl !Pl !Pl (I() ISIOZI INA I 

OATE IMG/Ll l"lG/LI (11,~/LI IMG/Ll IMG/LI IMG/LI IMG/L1 IMG/LI IMG/L) IHG/U 
lv0620l 1006151 100h10l 1006051 1006001 170507) 1006651 1009351 1009551 1009)0) 

JA I~ • 1977 
18,,, .oo .oo J.l .oo 3.1 .01 .oz 38 19 1600 

FE~ 
23 ••• ,01) .oo 2.8 .1 0 2.9 .oz .oz 

M4P 
24 ••• .oo .01 2.7 .10 z.a .oz .oz --;:>R 

2 '• ••• .oo .oo ~.8 .19 2.9 .oz .oz 26 20 llOO 
M~Y 

1 'I ... .co .oo 2.7 .oa 2.7 ,01 .01 -- •• 
JUN 

14 ••• .oo .oo 3.0 .oo 3.0 .01 .oz .. 
0\ 
0' 

-



Table 4.--chemieal analya~~--of vater from the deep-monitor vell-nort~Hay 1975- June 1977-continued 

::H s- DIS- ots- 015- HEXA• 
SOLVC:O SOLVED DlS- DIS- SOLVED SOLVED VALENT ,. DIS- DIS• 
STPON• TUR- AI.U~- SOLVED !tOLVED CAD- CHRO- CHRO- SOL~f.C SOLVED 

T 1U~I BID- lNUM ARSENIC AOQI)N MIUM MlUM telUM C.Ot1ALT COPPER 
ISR) ITY CAL) lAS) fBI CCDI fCRI ICR6) fCO) fCUI 

OATE CliG/L I fJTU) IUG/U CUG/L) IUG/L) fUG/U fUG/L) CUG/L) CUG/L) CUG/U 
CO!v80) 100070) C0110bl (01000) (01020) (01025) (01030) C0103Z) (01035) (01040) 

JAN • 1977 
18 ••• 5000 z 5 2700 0 

F"f ~ 
23 ••• z 

~ ... Q 

?4 ••• z 
A P ~ 

20 ••• )7(1" z 
Mt.f 

19 ••• 1 --J U'II 
14 ••• 

0\ ......, 

• 



Table !; .-chcm1cal ana,.yqes of water from the det'p-mon1tor well-north, May 1975 - June 1977-Continued 

DIS- DIS- DIS-
I)JS- DIS- ots- SOLVED DIS- SOLVED. DIS- · SOLVED DIS~ 

SOLVEO SOLVED SOLVED 1'!6\N• SOLVE'O MOLYS- SO_I'ED VANA- SOLVED 
IRON LEAD LITHIUM GANESE MERCU~Y OENUM NICKEL OIUM ZINC • 
(F[) <P~l Ill l (P~N) CriGl (MOl CNU CVt ClNt 

DATE fUG/Ll CUG'U CUG/Lt CUG/Ll CUG/Ll IUG/Ll CUG/Ll CUG/U CUG/LJ 
C0 ~ 046l C?l049l (011301 C010S6l (71890) COl060t (010651 (01085) COlllc;Ot 

JAN ' 1977 
18 ••• 1M 0 

f'Eq 
23 ••• 

MAR 
24ooo 

APR 
20 ••• 

Mo\Y 
19 ••• 

JUN 
14 ••• --

0\ 
co 

-
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In water from the standby injection well, bicarbonate concentra-

tions increased to 656 mg/L June 1977 (table 2}, about 330 mg/L above 

background. Since August 1976, bicarbonate has ranged from 367 mg/L in 

September 1976 to 660 mg/L in May 1977. Dissolved organic carbon also 

increased over ba~kground to 3.0 mg/L in August 1976 and since has 

increased to as high as 11 mg/L in January 1977. Total organic nitrogen 

and total nitrogen also increased; total or~anic nitrogen from 0.27 mg/L 

in August 1976 to 6.0 mg/L in June 1977 and total nitrogen from 6.4 mg/L 

to 12 mg/L. Sulfate concentration ranged from 5.0 mg/L in June 1976 to 

172 mg/L in May 1977. 

Dissolved gas concentrations in water samples collected at the 

three deep monitor wells are as follows: 

Nitrogen Oxygen l-Ie thane Carbon Dioxide 
Well name Date Time (mg/L) (mg/L) (mg/L) (rng/L) 

Deep-test 5/13/76 1125 121 0.4 7.3 2C 
monitor lo."ell 5/13/76 1615 93 0.5 8.4 15 

8/19/76 1519 97 0.1 5.4 31 
4/19/77 1415 82 <.05 4.5 7.8 
4/20/77 1010 176 <:.02 5.2 44 

Standby 4/20/77 1215 41 < .03 11.4 30 
injection well 

Deep-monitor 8/18/76 1000 19 0.1 5.8 7.7 
well north 4/20/77 1440 20 <.05 7.4 11.4 

' 
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In April 1977 a special investigation was made to determine the 

changes in chemical quality of the injected waste liquid that are 

related to microbial activity in the limestone receiving aquifer yielded 

positive results. During this investigation, water samples were collected 

and were analyzed for denitrifying bacteria. The most probable number 

of denitrifying bacteria in waste samples ranged from less than 2 colonies 

per 100 mL (milliliter) at the deep-monitor well-north to 17 colonies 

per 100 mL at both the deep-test monitor and standby injection wells. 

Water samples collected from the deep-monitor well-north, the 

standby injection well, and the dee?-test monitor well in April 1977 

showed organic carbon concentrations of 2, 10, and 77 mg/L, but showed 

no positive concentrations of acetone, ethanol, and acrylonitrile at a 

sensitivity level of 0.2 mg/L. 

Continued observation of the hydraulic and biochemical effects and 

geochemical changes in the lead edge of the waste body as it passes 

through the monitoring sites will help determine not only the ultimate 

quantity of waste that can be injected but also the ultimate fate of the 

waste as it moves within the injection zone. 

I 
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SUMHARY 

Hydraulic and geochemical effects of the waste-injection system at 

the American Cyanamid Co.'s plant as of June 30, 1977 have been detected 

o u y in the injection zone, the lc~.Ter limestone of the Floridan aquifer. 

Increased pressures are evident at the three wells used to monitor th~ 

injection zone. Increases in concentrations of bicarbonate, dissolved 

organic carbon, total organic nitrogen, total nitrogen, and sulfate have 

been detected at the deep-test monitor well and at the standby injection 

well. 

• 
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